Amniotic band syndrome is a relatively rare condition affecting approximately 1 in 1200 live births, where the amniotic membrane ruptures from the chorion, leaving the fetus exposed to injury due to entrapment of body parts within the membranous strands. This case demonstrates what appears to be virtually complete nonunion, or complete rupture of the amnion from the chorion with deformity and amputation of a fetal foot and toes revealed at birth.
Amniotic band syndrome (ABS) is considered an accidental event and is believed to occur because of partial rupture of the amniotic sac early in embryologic development. The rupture involves only the amnion, but the chorion remains intact. Fibrous bands of the ruptured amnion float freely within the amniotic fluid and can encircle and trap fetal body parts. [1] [2] [3] Common abnormalities include cleft palate, cleft lip, and club feet, 4, 5 whereas severe cases can lead to decapitation and death. 6, 7 Upon review of past medical literature, no case studies demonstrating this degree of amniotic separation, nonunion, or rupture were found relating to ABS.
Case Report
A woman in her early 20s presented for an obstetrical sonographic examination for confirmation of dates. The examination was performed on a Toshiba Nemio system (Tustin, CA) using a 6.0-MHz phased-array transducer. The sonographic evaluation demonstrated a normal-appearing 13-week, 4-day single intrauterine pregnancy. Areas of nonfused amniotic membrane were observed anteriorly within the sac and considered normal at this stage in gestational development. The patient returned at 21 weeks for a routine anatomical survey. The fetus appeared structurally normal but was surrounded by loose, redundant, freefloating amniotic membrane (Figures 1-3 ). Upon further inspection, the membrane appeared completely free from the chorion except in the area of the umbilical cord insertion into the central placenta anteriorly. The membrane appeared to be contiguous and intact without evidence of rupture, stranding, or fragmentation. With particular attention to the limbs, there did not appear to be any fetal entrapment at this time. Close follow-up was recommended because of the potential risk of entrapment sequence. Examination at another facility at 29 weeks confirmed extensive free-floating amniotic membrane but was inconclusive for any fetal entrapment. Fetal growth was appropriate for gestational age.
A male fetus weighing 5 lbs, 5 oz was delivered via cesarean-section at 37 weeks without difficulty. The fetus was surrounded by adhering amniotic membrane, sometimes referred to as delivery en caul. 8 The infant's left foot was abnormal with the appearance of a club foot. The right foot was missing the second and third toes. The delivering obstetricians could find no evidence of entrapment of any body part by the amniotic membrane, specifically the feet. It is possible that the infant's feet may have become entangled within the redundant membrane, causing the feet abnormalities, and later became untangled. The infant appeared otherwise normal. The membranes and placenta were sent to pathology for further inspection. A normalappearing 492-g placenta was observed with redundant membranes. The amnion appeared attached to the placenta at the base of the umbilical cord, with fluid accumulation between the amnion and chorion. No areas of rupture, fragmentation, or stranding were observed. Microscopic evaluation demonstrated nonunion of the amnion from the chorion in most of the prepared microscopic sections.
Follow-up at 6 months postpartum revealed a healthy baby boy awaiting corrective surgery for the club foot abnormality involving his left foot.
Discussion
The chorion, amnion, allantois, and yolk sac make up the fetal membranes. The chorion originates from trophoblastic cells and remains in contact with the underlying uterine walls throughout the pregnancy. The amnion is ectoderm derived. It folds over the entire embryo as the cephalocaudal folding occurs, ultimately surrounding the entire embryo. As the embryo grows and folds ventrally, there is rapid expansion of the amniotic cavity with fusion of the amnion and chorion usually by 12 weeks, but it may be up to 16 weeks before it is finally completely fused. 1, 3, 9 ABS is considered an accidental event and does not appear to be genetic or hereditary. ABS is believed to occur because of partial rupture of the amniotic sac early in embryologic development. The rupture involves only the amnion, but the chorion remains intact. Fibrous bands of the ruptured amnion float freely within the amniotic fluid and can encircle and trap fetal body parts. As the bands constrict the growing fetus, growth abnormalities and amputations may occur. 1, 2, 3, 9 ABS may be the cause of 178 in 10,000 miscarriages. 1, 9 Up to 50% of cases have abnormalities, including cleft lip, cleft palate, and club foot deformities. Unilateral club foot can occur up to 30% of the time, whereas bilateral involvement occurs up to 20%. 4, 5, 10 Hand, finger, and toe anomalies occur in up to 80% of cases. 10, 11 More severe cases can involve the abdomen (limb body wall complex) 7, 12 and calvarium (encephalocele). 6 Prognosis and treatment depend on the location and severity of the constricting bands. 1, 3, 9 
Conclusion
During the 21-and 29-week sonographic evaluations, the nonfused amniotic membrane appeared contiguous, without observable areas of rupture, stranding, or fragmentation. This was confirmed by the obstetrician's visual inspection of the membrane during delivery and further supported by gross and microscopic pathological evaluation. It is possible that the infant's feet may have become entangled within the redundant membrane, causing the feet abnormalities, and later became untangled, although this is conjecture. This case demonstrates a unique instance of virtually complete nonunion of the amnion rather than the classic segmental rupture associated with ABS. Upon review of past medical literature, no case studies demonstrating this degree of amniotic separation, nonunion, or rupture relating to ABS were found. 
